Effects of intestinal microbial bile salt sulfatase activity on bile salt kinetics in gnotobiotic rats.
Hepatic sulfation is thought to promote fecal excretion of lithocholate in humans by impairing the enterohepatic recirculation of the compound. Sulfatases produced by the gut flora may, at least in part, counteract this process. To investigate this interaction, female germfree rats, which are known to excrete considerable amounts of sulfated bile salts, were selectively associated with a bile salt desulfating flora. In these rats nearly all cecal, colonic, and fecal bile salt sulfate esters were hydrolyzed, resulting in a decrease of total fecal bile salt excretion of greater than 25% compared with gnotobiotic rats without a bile salt desulfating flora. Desulfation of allochenodeoxycholate, the major sulfated bile salt in germfree rats, led to an enhanced recirculation and 12 alpha-hydroxylation of the compound in the liver, resulting in an increased fecal output of allocholate. Microbial desulfation of intraperitoneally injected [24-14C]taurolithocholate-3-sulfate caused a fivefold decrease of the fecal plus urinary excretion rate of the isotope to approximately that found for unsulfated [24-14C]taurolithocholate. Coassociation of the gnotobiotic rats with a microflora that normalized the small intestinal transit time and cecal size led to a rise of total fecal bile salt excretion of greater than 30% and a twofold accelerated excretion of both sulfated and unsulfated injected [24-14C]taurolithocholate. We conclude that in rats the gut flora rapidly desulfates intestinal bile salt sulfates, enhancing the enterohepatic recirculation and subsequent hydroxylation of the desulfated bile salts. In addition, these data illustrate the importance of having a well-defined microflora to normalize intestinal transit time and cecal size of gnotobiotic animals when performing kinetic studies of enterohepatic circulating compounds.